I Introduction
We analyze labour supply and labour force participation of married women in Mexico City. Labour force participation of women in Mexico is low. For example, in 1987, 45% of females (age 15 to 64) in EC countries and 55% of females in the seven major industrialized countries were employed (CBS, 1993) , while according to our 1992 survey, only 38% of women (age 15 to 64) were employed in Mexico City. For the urban areas of Mexico as a whole, the women's participation rate was 36% in 1993 (Fleck and Sorrentino, 1994) . We aim at explaining this phenomenon using a structural model of female labour supply. Such models have been estimated for many countries, but this is, to our knowledge, the first such study for Mexico. This seems particularly interesting since Mexico shares characteristics of industrialized and developing countries. It has gone through a period of serious economic transition and as of 1992, its per capita income (measured at purchasing power parity) is about that of lower income OECD countries such as Greece and Turkey.
As usual in this type of analysis, we estimate wage and other income elasticities. Moreover, we focus on the role of family structure, which is a potentially important determinant of labour supply. The average family in Mexico City had 4.1 persons in 1992. About 20% of the families had more than five persons and about 26% of the households were extended families, i.e. contain members other than head, partner, and their children. In many families, the presence of other females offers a potential substitute for child care services. In developing countries, large size and complicated composition of families are prevalent and influence people's behaviour. This has received little emphasis in the empirical structural labour supply literature. An exception is Newman and Gertler (1994) , who examine rural Peru. They find that family structure closely relates to household production and labour supply; the family values the leisure of various members differently, and the own marginal return to farm work is affected by the amount of work performed by other family members. Wong and Levine (1992) study the effect of household structure on labour force participation of recent mothers in urban Mexico. They formulate reduced-form equations of female labour force participation and fertility. They find that the presence of a "mother substitute" significantly increases the labour force participation of females who have newly given birth to a child. Such findings are not confined to developing countries. Tienda and 
II

Model and Estimation Method
We follow the discrete choice approach of van Soest (1995) . He assumes that the agent maximizes utility over a finite choice set. This approach has several advantages compared to the traditional (continuous) models.
1 First, it does not require convexity of budget set or preferences. Second, the approach makes it computationally feasible to incorporate nonstandard budget restrictions (fixed costs, hours constraints, nonlinear taxation, unemployment benefits, etc.), which enlarges the scope for policy analysis. Third, flexible functional forms of the direct utility function can be used, without the need for analytic expressions of the labour supply or the expenditure function. Fourth, the stochastic specification can be allowed to be quite rich, for example allowing for unobserved wage rates of nonworkers, for random preferences, and for correlation between error terms in wage equations and random preferences.
We assume that the woman decides on her leisure, l, and after-tax income, y, composed of her own labour income, her husband's earnings, and her children's earnings.
2 Leisure is set equal to T E − h, where h is working hours per week and T E is the time endowment, which we set equal to 80 hours per week. 3 We assume that each woman maximizes utility given by the direct translog specification:
where v = (logy, logl) . A is a symmetric 2 × 2 matrix with entries A ij , (i, j = 1, 2), and b = (b 1 , b 2 ) . Preference variation across individuals through observed and unobserved characteristics is incorporated through one of the parameters:
where x = (x 1 , . . . , x K ) is a vector of exogenous characteristics, such as age and family composition. The error term r is interpreted as random pref-
1 The traditional models are, for example, described in Hausman (1985) and Moffitt (1986) .
2 Due to lack of information in the data, we are not able to consider the nonlabour income of the family, such as asset income.
3 Setting T E = 80 hours per week is ad hoc, but results of Van Soest (1995) and Euwals and van Soest (1999) suggest that results are not sensitive to this. 4 erences due to the unobserved characteristics. It is assumed to be normally distributed with mean zero, independent of x.
U is assumed to be increasing in y, implying that each woman will choose a point on the frontier of her budget set. Following the standard approach in this type of labour supply models, the woman's before tax wage rate w is assumed not to depend on hours worked. Thus, once l is chosen, after tax income y is determined by w: y = y(l, w).
In the traditional standard continuous model, the individual solves the problem:
Max U(y, l) s.t. y ≤ y(l, w) and l ≤ T E.
This can be solved using Lagrange techniques, but the shape of the budget set determines the complexity of the solution. Following Van Soest (1995), we use a discrete budget set, replacing the budget frontier given above by some of its points. The optimization problem then becomes:
where the choice set is given by
Here IL is a fixed interval length for the working hours. These are rounded to a multiple of IL and censored at (m − 1)IL. The choice set with m points is denoted by {(y 0 , l 0 ), ..., (y m−1 , l m−1 )}.
There are two ways to interpret the discrete budget set, with different implications for the optimal number of points and interval length IL. First, the discrete budget set can be seen as an approximation to the traditional continuous budget set. The rounding errors then indicate the quality of the approximation, and the larger the hours interval length (IL) is chosen, the larger these errors will be. Rounding errors no longer play a separate role if IL is chosen equal to one, since in our data, observed weekly hours worked are always an integer number. Thus for IL = 1, the rounding error in the model would coincide with the rounding error in the data.
The other view is to see the labour supply decision as genuinely discrete. The peaked nature of hours distributions in many countries suggests that people often choose between a very limited number of hours earnings combinations. From this point of view, the continuous model is an approximation to a discrete optimization problem. We do not aim at explaining why firms offer certain (wage,hours) packages, and do not incorporate the demand side constraints which may lead to the peaked hours distribution. We focus on labour supply and neglect the (wage,hours) bivariate distribution that might be generated by an equilibrium model with explicit modelling of the demand side. In that sense, the interpretation of our framework as reflecting a genuinely discrete labour supply decision under demand side constraints is far-fetched. On the other hand, a model with few points (and large IL) suffers less from the fact that irregular numbers of hours are hardly ever observed in practice than a continuous model or a model with large IL, and may therefore give a better approximation to the equilibrium model with demand side constraints.
We are agnostic towards choosing between these two interpretations. The arguments given above imply, however, that there is some ambiguity in choosing the number of points m and the length of the hours intervals IL. It seems important to estimate the model for various values of these parameters and check the robustness of the results for these choices. In our benchmark empirical specification, we use IL = 10 and m = 8. We will perform a sensitivity analysis with smaller values of IL (IL=4,2,1) and larger values of m (m=19,37,73).
To the utilities of all the alternatives in the choice set, random disturbances are added as in the multinomial logit model (Maddala, 1983) :
where the j are i.i.d. with a type I extreme value distribution, and are independent of x and of other error terms in the model.
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j cannot be interpreted as random preferences, which are already represented by r in (2). Instead, j can be seen as the nonsystematic part of utility of alternative j. It could reflect an error made by the individual in evaluating alternative j, or could, for example, capture demand side phenomena which make alternative j unattractive, such as search costs or other characteristics of jobs with specific numbers of hours. Obviously, the i.i.d. assumption is quite restrictive and implies that the j do not follow the natural ordering in the alternatives. One might therefore argue that in a model like ours, where random prefer-ences are already included, the j should no longer be needed. While this may be true from an economic modelling point of view, we will see below that the j facilitate estimation substantially. Moreover, adding the j implies that all outcomes have nonzero probability, even those who would not be rational for any value of the random preference terms, for example due to nonconvexities in the budget set. In this sense the j have the same role as the measurement or optimization error in the continuous model of Hausman (1985) .
The individual chooses j if U j is larger than the other U i . Conditional on r , x, and w, the probability that j is chosen is
Wage rates of nonworkers and some of the workers are not observed. We need a wage equation to take account of this. The wage equation is also needed to allow for correlation between wage rates and random preferences ( r ). The wage equation is defined as:
where z is a vector of individual characteristics (education level, for example), π is a vector of parameters, and w is an error term, assumed to be normally distributed with mean zero, independent of z and x. Initially, we assume that w is uncorrelated with the random preference term r in (2). We relax this assumption below, and allow that r and w are correlated. Such a correlation may have various explanations. First, unobserved heterogeneity may play a role. One might then expect that those with high productivity also have larger preference for working, i.e., a lower marginal utility of leisure. This would lead to a negative correlation between w and r . Alternatively, measurement errors in the wage rate (which we do not explicitly allow for) may lead to a negative correlation between w and labour supply, i.e., to a positive correlation between w and r . As in van Soest (1995), the model described so far appears to underpredict the number of nonworkers and overpredicts the number of part-time jobs involving a few hours per week. Unobserved fixed costs of working, such as commuting costs or child care costs, might be responsible for this. Because we use a direct utility function, we could incorporate fixed costs in a natural way: fixed costs could be subtracted from income y if h > 0. The problem with this is that it may lead to negative values of income net of fixed costs, which cannot be dealt with due to the translog utility function. We therefore follow a slightly different approach which is computationally more convenient: we add fixed revenues of not working (F R) to the income at zero hours of work.
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Thus U(y 0 , l 0 ) is replaced by U(y 0 + F R, l 0 ). F R is specified as follows:
t is a vector of exogenous variables, δ a vector of parameters. 6 Positive fixed revenues increase the probability of nonworking by increasing the utility of nonparticipation (since utility increases with income). The fixed revenues are fully incorporated in the structural model. For example, an increase in wages will increase U(y j , l j ) for j > 0, but does not change the utility of not working, and thus increases the participation rate. Therefore, the effects of wage (or tax, benefits, etc.) changes on participation can be easily analyzed in this framework. Compared with the model conditional on participation (see, for example, Blundell, 1987) , this is an important advantage for policy analysis.
Estimation
For estimating the structural labour supply model, we use a simulated maximum likelihood method approach. Other than van Soest (1995), we incorporate the wage equation (8) and estimate it simultaneously with the labour supply model. The standard model, without random preferences and 5 A difference between fixed costs of working and fixed revenues of not working is induced by the income effect. If the same regressors were used in the fixed costs and the utility function, this would just be a matter of functional form. An alternative way to avoid problems with negative income values would be to define fixed costs as a percentage of income (as in Euwals and van Soest, 1999) , or to work with a quadratic rather than a log quadratic utility function. The former does not seem very natural from an economic point of view, the latter has the drawback that the constraint that utility must increase with income becomes binding. 6 We also estimated models with a random error term added to the right hand side of (9). In all our specifications however, the estimated standard deviation of it appeared to be close to zero, with standard error larger than its estimate. Even if such an error term is included, as long as such an error term is independent of other error terms, the model is identified without imposing exclusion restrictions on the regressors x in (2) or on t in (9). The intuition behind this is the same as in the censored regression model with unobserved censoring threshold (see Nelson, 1977) .
with observed wage rates only, could be estimated by maximum likelihood. The likelihood contribution would be given by equation (7). For unobserved wages, the error terms in the wage equation ( w ) have to be integrated out using (8). When random preferences are considered, an additional error term ( r ) has to be integrated out as well. This requires two dimensional numerical integration. We denote the probability of working h j hours conditional on r and the wage rate w 7 by
This probability directly follows from (7), using (1), (2) and (9) to obtain the values of U(y i , l i ). The exact likelihood contribution for someone observed to work h o hours with observed gross wage rate w o is then given by
If the wage rate is not observed (usually implying that h o = 0), the exact likelihood is
Here f 1 is the conditional density of r given w (or given w , the error term in (8), and f(w) is the density of the wage rate (or of w ). Both are univariate normal densities.
To solve the numerical integration problem, we approximate the integral by a simulated mean: for each individual, we take R drawings from the distribution of the error terms ( r in (11) or r and w in (12)), and compute the average of the R likelihood values conditional on the drawn errors. The integral (12) can thus be approximated by
where w q = π z + w q , and (w q , r q ) (q = 1, ..., R) are based upon independent draws from the distribution of ( w , r ). Similarly, the integral (11) can be replaced by
The resulting estimator is inconsistent for fixed R, but will be consistent if R tends to infinity with the number of observations (n). If n 1/2 /R → 0 and with independent drawings across observations, the method is asymptotically equivalent to maximum likelihood, see Lee (1992) or Gourieroux and Monfort (1993) .
The estimation method also makes clear why the error terms j in (6) are useful. These error terms make P r[h = h o | w, r ] a smooth nonzero function of the parameters. The extreme value error terms facilitate estimation and play the role of a kernel smoother, as described in McFadden (1989) .
8 See also Hajivassiliou and Ruud (1994) who compare the properties of smooth and non-smooth simulated maximum likelihood estimators. In terms of the discrete choice literature, the model can be called a generalized mixed logit model. Brownstone and Train (1999) compare mixed logit models with pure probit models in which all errors are normally distributed. Estimation of the probit models is computationally harder, but feasible using the GHK simulator. The results of Brownstone and Train suggest that the choice between logit and probit errors does not substantially affect the estimates of the parameters of interest.
III Data
The data we use are drawn from Mexico's Urban Employment Survey (Encuesta Nacional de Empleo Urbano, second quarter of 1992), conducted by Instituto Nacional de Estadistica, Geografia e Informatica (INEGI, Mexico's National Statistics Institute) in 32 Mexican cities. The survey is the only quarterly household survey in Mexico and the source of official open unemployment rates. It provides detailed information on the economic activities of all the household members older than twelve years of age, such as employment status, employment conditions, working hours, labour income, characteristics of the workplace, etc., but no information on nonlabour income. It has been used for unemployment analysis in urban Mexico, by, for example, Fleck and Sorrentino (1994) . It has been used by Villagomez (1996) for an analysis of the labour market in Mexico City, with focus on the impact of segmentation on the individual's labour supply. In this paper, we use the sub-sample for married couples in Mexico City in which each partner is less than 65 years old and the husband is employed. This gives observations on 3008 households. Some observations, however, are incomplete. 302 observations have no information on the husband's income, 173 observations have no information on the wife's income, in 3 observations both "husband" and wife are females, in 20 observations the wife is retired or a full-time student. After eliminating these observations, we get a sample of 2510 families. The means and standard deviations of the variables used in the analysis are presented in Table 1 .
In 26 percent of all households, the wife has a paid job. Figure 1 gives the distribution of working hours for the working wives. 31 percent of them work less than 30 hours per week (compared to only 8.6 percent of their husbands). Figure 2 gives the distribution of the working wives' after-tax wage rates. The mean and median of wage rate are 7.17 and 4.89 pesos, respectively, while the figures for the husbands are 7.58 and 4.44 pesos, respectively.
To get an idea about the age pattern of the female participation rate, we plot a nonparametric estimate of the participation probability as a function of age in Figure 3 . The pattern is inversely U-shaped. Women of about 30 years of age work most often. Figure 4 shows the pattern for different subsamples. The figures do not reveal a clear relation between participation and the presence of children or other adult females in the household if age is controlled for. A model with more structure seems needed for this.
In our final sample, 83.1% are nuclear families, consisting of no other persons than head, partner, and their children. We use various indicators of family structure in the labour supply model. The variable adults counts the number of adults including head, partner, their children of age at least 12 (1.18 per household, on average), and other household member of age at least 12 (0.22 per household, on average). Child12 counts the number of children younger than 12. ofemale is a dummy for the presence of other adult female(s) in the family. This usually refers to daughters older than 11, of whom there are, on average, 0.59 per household, and sometimes to other female household members older than 11 (0.14 per household, on average). Finally, the interaction dummy chdofem indicates whether there are adult females other than the mother who could take care of the young children.
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48% of the families in our sample have young children (age ≤ 12), 26% of these also have adult females other than the mother. Adult females other than the mother are present in about 35 percent of all families in the total sample. Table 2 gives the means of some variables for several subsamples. The low educated group refers to females with at most six years of schooling, and the high educated group are all the others. Compared to those with lower education level, highly educated individuals tend to be younger, participate more often, and, given participation, have higher wage rates and work more hours. Their husbands' incomes are higher, possibly because the husband also tends to have high education level. Wives with high education level have more young children but fewer adult females in the household. This may be due to the age differential, however.
In families with children, the wives participate more often if there is another adult female. Given participation however, they work fewer hours than the wives in other families. Comparing all wives with children with those without children, we find that the former participate more often. On the other hand, conditional on participation, wives without children work more hours. The differences are small, however.
Many of these results suggest that the effects of family composition on participation and hours worked are different. In the structural model, this can be allowed for by making preferences as well as fixed costs of working (or fixed revenues of not working) dependent on family composition variables.
In the empirical literature on structural labour supply models, the role of progressive income taxes is often emphasized (see Hausman, 1985, for example) . For the current study on Mexico, however, the relevance of explicitly including the income tax in the analysis is doubtful. Mexico's tax system is described in the appendix. The relation between before and after tax incomes is almost linear. Moreover, nearly 36% of the workers in the sample work in the informal sector, where income taxes are hardly collected. Finally, although the situation has improved, tax evasion is still common due to poor tax collection, long collection lags, and high inflation rates. In 1991, only 17.1 million individuals registered tax payers in a population of about 86 million (Aspe Armella, 1992) , and total tax income was 15.6% of GDP.
Individual income tax is just a small part of this, amounting to 2.0% of GDP in 1990 (OECD Economic Surveys, 1992 ). We will use only after-tax income in the benchmark model, ignoring the nonlinearity in the income tax, and discuss a model which incorporates the features of the income tax system in our sensitivity analysis. The survey contains information on after-tax earnings per week. Log after-tax hourly wages are computed from this and hours worked per week. In the model with income tax, before-tax wage rates are recovered from the after-tax income using the details of the tax brackets. It is assumed that before tax wage rates do not vary with hours worked. In the benchmark model, it is assumed that after-tax wage rates do not vary with hours worked.
The husband's earnings, together with earnings of unmarried children, are considered as the wife's nonlabour income. In the models we present, we do not include income of other family members. We included this as a separate explanatory variable, but found it was insignificant.
IV Estimation Results
We present the estimation results for three labour supply models with fixed costs in Table 3 . In the first model (Model I), wage equation error terms are assumed to be uncorrelated with random preferences, while the other two models (Models II and III) allow for correlation. The SML estimates of all models are based upon R = 20 draws per household. We use IL = 10 and m = 8 for Model I and II, and IL = 4 and m = 19 for Model III. Model II is our benchmark model, for which we will discuss the results in detail. The results for the other two models are presented to show how sensitive the results are for allowing for correlation (model I) and for the choice of the number of points in the budget set (model III). In the sensitivity analysis in the next section, we will compare the resulting elasticities with some other alternative models. The estimates of Model II and III appear to be very similar, but different from those of Model I. The estimated utility function is increasing in income in more than 98% of all sample points for all three models.
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The signs of the parameters determine the way in which characteristics affect preferences. A positive β 2k implies a positive effect of x k on the marginal 10 The numbers of exceptions are 45, 17, and 29 (out of 2510 observations) in Models I, II and III, respectively. 13 utility of leisure, and a negative effect on labour supply. A positive parameter in the fixed revenues equation indicates that the corresponding variable has a negative impact on participation. In all three models, coefficients of age terms appear to be insignificant for preferences, but significant in the fixed revenues equation. The coefficients for the number of young children are separately insignificant but Wald tests show that they are jointly significant (at the 5% level) in models II and III. The number of adults plays opposite roles in labour supply and labour force participation: we find a positive coefficient in b 2 and a negative coefficient in fixed revenues. The number of elderly and disabled people is not significant.
11 The joint presence of young children and another adult female decreases fixed costs of working, thus increasing labour force participation of mothers. It does not affect preferences significantly, implying that it will not change labour supply conditional on participation.
To show the effects of family structure, we have drawn some labour supply curves in figures 5-7. These are based on simulations using Model II, and take account of fixed revenues and error terms. Presented are, as a function of wage rate and family characteristics, expected numbers of hours worked, with the expectation taken over the error terms in the model other than w . The wife's age is set to 35 years. Figure 5 presents labour supply curves for families including and excluding other adult females. In both families there are 1 child and 4 adults. In the range between 0 and 20 pesos, containing nearly 96% of all observed wages, the presence of other females increases labour supply of mothers. Figure 6 shows that the more children the wife has, the fewer hours she will work. Figure 7 shows that the number of adults in the family does not have much influence at low wage levels, but at high wages individuals in large families work more. This is because, at low wages, the two opposite effects on preferences and fixed revenues cancel out, while at high wages levels, the positive effect via preferences on labour supply dominates. Overall, the three figures suggest that the impact of family composition be quite limited, although it is statistically significant. The significant estimates of ρ in Models II and III indicate that the error in the wage equation ( w ) and the random preference term ( r ) are correlated. Their positive signs imply a positive correlation between the two. In the model, this reflects a positive correlation between unobserved heterogeneity in wages and unobserved heterogeneity in the marginal utility of leisure. This is a somewhat unexpected result, since we would expect that the more productive people also tend to have a larger preference for work, i.e. a lower marginal utility of leisure. An alternative, perhaps more plausible, interpretation is that the positive correlation reflects measurement error in the observed hourly wages.
12 This is not explicitly allowed for in our model, however: we assume that the wage rate including the error term drives the labour supply decision.
Due to the complex structure of the model, the parameters A ij are hard to interpret. In Figure 8 , we draw some indifference curves in the (y, h) plane for families with one child and four adults, including one other female. Age is set to 35. For other types of families, the figures are similar. The figure based upon Model II. Error terms and fixed costs are not taken into account. Utility levels increase from the dashed to the solid line. The curves have the expected convex shape. At low hours, many curves are almost flat, indicating that nobody (ignoring error terms) would want to work part-time. This can explain why relatively few part-time jobs are observed in the data. Together with fixed revenues, random preferences, etc., the shape of the indifference curves determines the sensitivity of labour supply for changes in wages, other income, etc.. This will be discussed in next section.
V Simulations
Using simulations, we first examine the goodness of fit of the models, and then analyze the sensitivity of average labour supply and participation with respect to wage rate and other income. The third purpose of the simulations is to compare the different specifications of the model. In particular, we study the relevance of incorporating the tax system. The simulated hours per individual are the "expected hours," computed as a probability weighted sum of hours levels. From these, we compute average values for the whole sample and for several subsamples. Simulated hours given participation are the ratios of hours worked and the probability of participation. Wage and 12 In a loglinear model for hours worked, it is straightforward to show that correlation between w and r would perfectly correct for a measurement error in w independent of h. If the effect of wages on labour supply is positive, this would lead to a negative correlation between wage equation and labour supply equation errors. In the current nonlinear model, the correlation we find can be seen as a first order approximation for this.
income elasticities are derived by increasing all wage rates or other incomes by 1% and calculating the percentage change of average hours. Table 4 presents means of observed and simulated hours (given participation) and participation rates for Model II. We split the sample according to the women's education level, and each group was further split by family type. The model fits the data quite well in terms of the predicted mean hours worked and participation rates for the whole sample. The model also predicts a large part of the difference between participation rates of those with high and low education level, although there are no education variables in the structural model, and education enters through the wage rates only. Differences between average hours worked of working women in the various subsamples are small, and they are not captured by the model. Similar results (not presented) are found for Models I and III.
Simulated elasticities for Model II are presented in Table 5 for the full sample and in Table 6 for some sub-samples. The numbers are point estimates. By repeating the simulations for a large number of draws from the estimated asymptotic distribution of the parameter estimates, we also calculated 95% confidence intervals (Table 5 ) or standard errors (Table 6 ). As can be seen in Table 5 , a rise of 1% in all wage rates would lead to a rise of average working hours by 0.87%, while participation would increase by 0.75%. If other income (i.e. husband's and unmarried children's income) increases by 1%, average working hours would fall by 0.17%, and participation would decrease by 0.10%. The confidence intervals show, for example, that the other income elasticity of hours worked is significantly negative, though not very precisely determined. It should be noted that many different elasticities are used in the empirical literature, limiting the value of comparisons. For example, many studies consider the elasticity of the average household, or the mean of the elasticities of all households in the sample. We consider the elasticity of average hours worked, which seems the most interesting elasticity from a policy point of view. Moreover, the other income elasticity will depend on what is included in other income, which is largely determined by the data at hand (see Section 3). Finally, our elasticities include the effects on participation, while many empirical studies in the literature focus on workers only, and analyze labour supply elasticities conditional upon participation.
The main conclusion from Table 6 is that the wives who are higher educated are more sensitive to wage changes, but less sensitive to changes of other incomes than the lower educated. For given education level, elasticities do not vary a lot with family composition, and many of these differences are insignificant. For the low educated wives, the wage elasticity decreases with the presence of children younger than 12, but for the higher educated wives, the reverse is found. The (absolute value of the) income elasticity increases with the presence of children for both education levels.
We present the simulation results for the whole sample of various alternative specifications in Table 7 . The first row repeats the results of the benchmark model, Model II. In the second row, the simulated maximum likelihood procedure is based upon R = 30 instead of R = 20 draws per observation. Rows 3, 5 and 6 use models with more points in the choice set and smaller hours intervals (multiples of 4, 2, and 1 hours per week, versus 10 hours in model II). Row 4 uses the same model as row 3, but with R = 30 instead of R = 20. The table shows that in terms of predicted hours and participation, these specifications give similar results as the benchmark model. In terms of elasticities, the results for R = 20 and R = 30 draws are also very similar. This suggests that for 20 draws already, the simulated maximum likelihood results are a good approximation to exact maximum likelihood, in line with results of van Soest (1995) . The wage elasticities vary somewhat with the number of points in the choice set, with smaller values in the model with a finer hours grid, but even the smallest values are above the lower bound of the 95% confidence intervals according to the benchmark model (see Table  5 ). Thus the elasticities we obtain are reasonably robust to the choice of hours grid, although there seems to be some tendency that choosing fewer points leads to higher wage and income elasticities of hours worked.
The seventh row of Table 7 presents the simulation results of Model I. In terms of average working hours and participation rates, Model I performs similarly as Model II; the assumption of no correlation between wage equation error and random preferences does not matter much for goodness of fit. But compared to Model II, the wage elasticities are smaller.
The final row in Table 7 shows the results when we incorporate the progressive income tax system (Model III). The estimated elasticities are very close to those in the benchmark model, confirming that the nonlinearity of the Mexican income tax system hardly plays a role.
To test formally for model misspecification, we use the chi-square goodness of fit tests introduced by Andrews (1988) . These are generalizations of the traditional Pearson chi-square tests for the multinomial model. They are based upon partitioning the sample space into a given number of cells J , and comparing sample frequencies with probabilities predicted by the model. In our case the test statistic is based upon the SML estimates, and the test statistic can be computed straightforwardly. Let A be the n × J matrix with the differences between observed and predicted cell probabilities per observation, where n is the number of observations.
13 Let B be the n × K matrix of scores, where K is the number of estimated parameters, and let C be the matrix [A|B] . The test statistic is then equal to the explained sum of squares of the regression of an n × 1 vector of ones on the columns of C. If the J cells are constructed as products of a partition of the covariates space (X) into G cells, and the space of endogenous variables (working hours, H), then under the null of a correct specification, the test statistic follows a chi-square distribution with J − G degrees of freedom.
We computed eight test statistics based on different partitions of X × H. For X, we use four partitions: a) no partitioning, b) two education categories (low level vs. high level), c) two family size categories (small vs. large families), d) three types of families (with children and other females, with children but no other females, without children). For H we use two partitions: a) a partition into eight hours categories, and b) a partition into the three categories not working, working part-time, and working full-time. The results are presented in Table 8 . The tests reject the null-hypothesis of no misspecification. This shows that the model does not perfectly reproduce participation rates and hours worked in the data.
14 The fact that the model specification is formally rejected by the data is not uncommon in the literature. As far as we know, in the few studies that explicitly test for this, the result is the same (Magnac, 1991, Pradhan and van Soest, 1997) .
VI Conclusions
We have analyzed labour supply of married women in Mexico City, emphasizing the influence of family structure. We used a static structural neoclassical model, extending the model of van Soest (1995) . Fixed revenues of not working are taken into account, and are found to be positive for all the ob-13 The observed probability is one if the individual belongs to the cell and zero otherwise. The predicted probability is based upon the parameters estimates, and conditional on the covariates.
14 A closer look at the test results reveals that the columns of A and B are almost collinear. The explained sum of squares remains small if either the columns of A or the columns of b are included, but explodes when they are used simultaneously. The intuitive interpretation is that the model fit may be reasonable, but that the flexibility of the model should lead to an even better fit if the specification was correct.
servations. Also incorporated are random preferences, error terms in wages of nonworkers, and correlation between these two types of error terms.
We find that the overall effects of family structure on labour supply are limited although significant, with some opposite effects through fixed revenues of not working and preferences. Nevertheless, in the range where most observed wages are found, the presence of another female increases labour supply of mothers with young children. These results are robust across the different specifications. The estimates for alternative specifications (not presented in the paper) not only have same signs but also appear to be very similar in magnitude and significance level.
The married women's labour supply elasticities we find are in line with those in the literature (although these are often defined and computed in different ways): in our benchmark model, the uncompensated wage elasticity of average hours worked for the total sample is 0.87, while the other income elasticity is -0.17. These elasticities are based upon a discrete choice set, where it is assumed that each married females chooses between working 0 hours, 10 hours, 20 hours, ... and 70 hours per week. Increasing the number of choices to multiples of 4, 2 or 1 hour per week, leads to somewhat smaller wage elasticities, and to almost the same income elasticities. These elasticities are never outside the 95% confidence interval for the elasticities in the benchmark model. On the other hand, ignoring correlation between the error term in the wage equation and the random preference error term, leads to strongly underestimated wage elasticities.
Appendix: Mexico's income tax system
Mexico has an individual based income tax system. It is progressive with 8 brackets, which are indexed to inflation. To compensate for the high inflation rate, subsidies are used to reduce the effective marginal rate. The subsidy rates are also progressive. The marginal tax rate ranges from 3% to 35%, but if subsidies are taken into account, they vary only from 3% to 17%. Many components of income are tax-exempt, for example, fringe benefits, overtime pay, and social insurance benefits (OECD Economic Surveys, 1992) .
In the sample, 545 out of 644 workers fall in the brackets with a marginal rate of 17% or less. Taking account of the subsidy, their effective marginal rate is at most 8.5%. In Figure A1 , the wives' yearly after-tax earnings are plotted against yearly before-tax earnings. The relation is close to linear. Regressing after-tax earnings on before-tax earnings for workers, gives a slope coefficient of about 0.82 (with standard error 0.002), and an R2 of 0.99. 
